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[57] ABSTRACT
The compound of the formula

. N
Rl@ >__ N
N
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wherein R!is hydrogen, methoxy or trifluormethyl, R2
and R3 are the same or different and are each hydrogen
or methyl, R4 is a fluorinated lower alkyl having 2 to 5
carbon atoms and 1 to 11 fluorine atoms and X~ is a
pharmaceutically acceptable anion, respectively, pos-
sesses both strong antisecretory activity and gastric
mucosal protective activity, which is produced by re-
acting a pyridine derivative of the formula

OR*
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N
Y
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wherein RI, R2, R3 and R% have the same meaning as
defined above, with an acid.

15 Claims, No Drawings
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SULFENAMIDE DERIVATIVES AND THEIR
PRODUCTION

The present invention relates to sulfenamide deriva-
tives, which work well as antiulcer drugs etc., and the
method of their production.

Pyridine derivatives possessing antiulcer activity
include the compound described in U.S. Pat. No.
4,255,431 (corresponding to Japanese Unexamined Pa-
tent Laid-open No. 141783/1979), which is known to
suppress the secretion of gastric acid by inhibiting H+,
K+-ATPase in the stomach. It has been pointed out that
the inhibition of H+, K+ATPase by such pyridine de-
rivatives are not due to the compounds themselves, but
due to the products of their conversion in European
Patent Publication No. 171,372A (Japanese Unexam-
ined Patent Laid-open No. 7281/1986).

The compounds described in the European Patent
Publication No. 171,372A require improvements in
relation to stability, absorbability, antiulcer effect, an-
tisecretory activity, etc.

The present inventors made further studies, focusing
on their attention on the problems mentioned above,
and completed the present invention.

The present invention relates to:

(1) Sulfenamide derivatives expressed by the formula

N 4

sS4
Il
\

wherein R; is hydrogen, methoxy or trifluoromethyl
R2, and R3 are the same or different and are each hydro-
gen or methyl, R is a fluorinated lower alkyl group
having 2 to 5 carbon atoms and 1 to 11 fluorine atoms
and X~ is an anion, respectively, and

(2) A method for producing, sulfenamide derivatives
of the formula (I), which comprises reacting pyridine
derivatives of the formula

R3 (W

OR4X—"

RrR2

OR# an

R2 e
N
RI-Q: >—S—CH2 SN
N 4

wherein R1 is hydrogen, methoxy or trifluoromethyl,
R?and R3 are the same or different and are each hydro-
gen or methyl, and R#is a fluorinated lower alkyl group
having 2 to 5 carbon atoms with an acid.

Fluorinated lower alkyls having 2 to 5 carbon atoms
and 1 to 11 fluorine atoms, preferably 3 to 8 fluorine
atoms, which are represented by R4 in the formulas
shown above, include 2,2,2-trifluoroethyl 2,2,3,3,3-pen-
tafluoropropyl, 2,2,3,3-tetrafluoropropyl, 1-tri-
fluoromethyl-2,2,2-trifluoroethyl,  2,2,3,3,4,4,4-hepta-
fluorobutyl and 2,2,3,3,4,4,5,5-octafluoropentyl etc.
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Anions represented by X-—
5042—, CH3803—,

include Cl—: Br—, I—.

CH3 $O3™,

PO43~, ClO4—, BF4—, PF¢— and AuCls— etc, which
are derived from a pharmaceutically acceptable acid.

Sulfenamide derivative (I), the desired compound of
the present invention, can be produced by heating (from
about 40° to 100° C.) pyridine derivative (II), which can
be obtained by the method described later; however, it
is preferable that the desired compound be produced by
reacting the pyridine derivative with an acid. Acids
which can be used include hydrochloric acid, hydro-
bromic acid, hydriodic acid, phosphoric acid, sulfuric
acid, perchloric acid, methanesulfonic acid, p-toluene-
sulfonic acid, fluoboric acid, hexafluorophosphoric acid
and hydrogen tetrachloroaurate; they are used usually
in an equivalent of 1 to 2~5. Solvents to be used include
alcohols such as methanol, ethanol and propanol; water,
acetone, acetonitrile, chloroform and dichloromethane
etc. Reaction temperature should be chosen in the range
of ice-cooling temperature to 60° C.; reaction time
should be between several minutes and 24 hours.

The desired compound (I), produced via the reaction
described above, can be separated and purified using a
conventional method such as recrystallization or chro-
matography etc.

The production method for the starting material (II)
is hereinafter explained.

The compound (II) can be produced by subjecting
the compound of the formula

(1D

OR*

wherem R/, R2, R3 and R4 have the same meaning as
defined above, to oxidation.

Oxdizing agents to be used for this purpose include
peracids such as m-chloroperbenzoic acid, peracetic
acid, trifluoroperacetic acid and permaleic acid; sodium
bromite; and sodium hypochlorite etc. Solvents to be
used for the reaction include halogenated hydrocarbons
such as chloroform and dichloromethane; ethers such as
tetrahydrofuran and dioxane; amides such as dimethyl-
formamide; and water etc. These solvents can be used
either singly or in combination. It is recommended that
said oxidizing agents are used in an amount of about 1
equivalent to slightly excess relative to the compound
(III), i.e., about 1 to 3 equivalent, preferably about 1 to
1.5 equivalent. Reaction temperature can be chosen in a
range of ice-cooling temperature to the boiling point of
the used solvent, generally ice-cooling temperature to
room temperature, preferably about 0° C. to 10° C
Reaction time should be about 0.1 to 24 hours, prefera-
bly about 0.1 to 4 hours.

The compound (III) can be produced by reacting the
compound of the formula
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wherein R/ has the same meaning as defined above with
the compound of the formula

\9

OR*

YCH;

wherein R2, R3 and R#* have the same meaning as de-
fined above, and Y is a halogen atom.

Halogen atoms represented by Y include, for exam-
ple, chlorine, bromine and iodine.

It is preferable that the reaction is carried out in the
presence of a base. Bases to be used include alkali metal
hydrides such as sodium hydride and potassium hydride
etc., alkali metal such as metallic sodium etc., sodium
alcoholates such as sodium methoxide and sodium
ethoxide etc., alkali metal carbonates such as potassium
carbonate and sodium carbonate etc., and organic
amines such as triethylamine and so on. Solvents to be
used for the reaction include alcohols such as methanol
and ethanol, and dimethylformamide and so on. Said
bases are usually used in an amount of 1 equivalent to
slightly excess, but can be used in an equivalent of much
more than 1. It is recommended that they are used in an
equivalent of about 2 to 10, preferably about 2 to 4.
Reaction temperature should be between about 0° C.
and around the boiling point of the used solvent, prefer-
ably betweem about 20° C. and 80° C. Reaction time
should be 0.2 to 24 hours, preferably about 0.5 to 2
hours.

The compound (V) can be produced as follows:

Method (1)
NO;3
2 3
R~ R
| R4OH (VID) S
S
CHj3 N
[¢]
(VD)
O—R*
2 3
RZ _~ R
| —
3
CH;j N
o
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-continued
Method (1

O—R*

R2 / RJ
0 ] —
N

CH3COCH;
(IX)

O~-R*

R2 / R3
| —> V)
s N
X)

HOCH;

The alkoxy derivative of the formula (VIII) wherein
R?, R3and R# have the same meaning as defined above
can be produced by reacting the nitro compound of the
formula (VI) wherein R2and R3 have the same meaning
as defined above with the alcohol derivative R4OH
(VII) wherein R4 has the same meaning as defined
above in the presence of a base. Bases to be used for this
reaction include alkali metals such as lithium, sodium
and potassium, alkali metal hydrides such as sodium
hyride and potassium hydride, alcohlates such as potas-
sium t-butoxide and sodium propoxide, alkali metal
carbonates or hydrogen carbonates such as potassium
carbonate, lithium carbonate, potassium hydrogen car-
bonate and sodium hydrogen carbonate, and alkali hy-
droxides such as sodium hydroxide and potassium hy-
droxide and so on. Solvents to be used for the reaction
include R*OH itself, ethers such as tetrahydrofuran and
dioxane etc., ketones such as acetone and methyl ethyl
ketone etc., acetonitrile, dimethylformamide, and hex-
amethylphosphoric triamide and so on. Reaction tem-
perature can be chosen in a range of ice-cooling temper-
ature to around the boiling point of the solvent. Reac-
tion time should be about 1 to 120 hours.

The compound (VIII), obtained as described above,
is then heated (from about 80° to 120° C.) in the pres-
ence of either acetic anhydride alone or both acetic
anhydride and a mineral acid such as sulfuric acid and
perchloric acid to yield the 2-acetoxymethylpyridine
derivative of the general formula (IX) wherein R2, R3
and R4 have the same meaning as defined above. Reac-
tion time should be generally about 0.1 to 10 hours.

The compound (IX) is then subjected to alkali hydro-
lysis to produce the 2-hydroxymethylpyridine deriva-
tive of the formula (X) wherein R2, R3 and R4 have the
same meaning as defined above. The alkalis to be used
for the hydrolysis include, for example, sodium hydrox-
ide, potassium hydroxide, potassium carbonate and so-
dium carbonate etc. Solvents to be used include, for
example, methanol, ethanol and water etc. The reaction
should be generally carried out at about 20° to 60° C. for
about 0.1 to 2 hours.

The compound (X) is then halogenated with a halo-
genating agent such as thionyl chloride to produce the
2-halogeno-methylpyridine derivative of the formula
(V) wherein R?, R3 and R4 have the same meaning as
defined above; and vy is chlorine, bromine, or iodine.
Solvents to be used for this reaction include chloro-
form, dichloromethane and tetrachloroethane etc. The
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reaction should be generally carried out at about 20° to
80° C. for about 0.1 to 2 hours.
The compound (V), produced as described above, is
a salt of hydrohalogenic acid corresponding to the used
halogenating agent; it is preferable that it is used imme-
diately for the reaction with the compound (IV).

Method (2)
NO; 0—R*
R2 F R3 R2 F R3
R4OH
I —— | —
Y N
\T’ \T/
(0]
XD (XID
o—R*4
R2 Z R3
| —w»
o
1
MeOSO3~ OCH;
(XII)

Using the same reaction as that in Method (1), the
compound of the formula (XI) wherein R? and R3 have
the same meaning as defined above is derivatized to the
compound of the formula (XII) wherein R2, R3 and R4
have the same meaning as defined above.

The compound (XII) is then methylated with di-
methyl sulfate to the compound of the formula (XIII)
wherein R?, R3 and R? have the same meaning as de-
fined above. This reaction usually requires no solvent,
reaction temperature should be about 100° to 120° C.
and reaction time should be about 0.1 to 4 hours.

The compound (X) can be produced by reacting the
compound (XII) with a radical source such as ammo-
nium persulfate or another persulfate in methanol. Re-
action temperature should be about 20° to 80° C. and
reaction time should be between about 0.5 and 4 hours.

The compound (I), the desired compound produced
by the method described above, possessing antiulcer
activity, antisecretory activity, mucosal protective ac-
tivity, etc., can be used as a therapeutic drug for diges-
tive ulcers.

When the compound (I) of the present invention is
used to treat a mammal for peptic ulcers, it can be orally
administered in the dose form of a capsule, tablet, gran-
ule, or others, in combination with a pharmacologically
acceptable carrier, excipient, diluent, etc. Its dose
should be about 0.01 ~ 30 mg/kg/day, preferably about
0.1~3 mg/kg/day

The production methods for the starting compounds
used for the present invention and those for the com-
pound (I) of the present invention, are each hereinafter
described concretely with some reference and working
examples.

REFERENCE EXAMPLE 1

2,3-Dimethyl-4-nitropyridine-1-oxide (2 g) was dis-
solved in 2,2,3,3-tetrafluoropropanol (10 ml). To the
resultant solution potassium t-butoxide (1.6 g) was
added gradually at room temperature, after which the
solution was heated at 80°~90° C. for 22 hours. The
resulting reaction mixture was diluted with water, ex-
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tracted with chloroform, dried over magnesium sulfate,
concentrated, applied on silica gel (70 g) column, eluted
with methanol-chloroform (1:10) and then recrystal-
lized from ethyl acetate-hexane to give 2.6 g of 2,3-
dimethyl-4-(2,2,3,3-tetrafluoropropoxy)pyridine-1-
oxide as color less needles (melting point: 138°~139°
C).

Using the same procedure as described above, the
compounds (VIII) were produced using the compounds
(VI) as the starting materials.

Compound (VIII)

Melting
R? R3 R? point (°C.)
H H CH,CF3 148~ 150
CH3 CH; CH,CF3 138~139

REFERENCE EXAMPLE 2

A mixture of 2,3-dimethyl-4-nitropyridine-1-oxide
(2.0 g), methyl ethyl ketone (30 ml), 2,2,3,3,3-penta-
fluoropropanol (3.05 ml), anhydrous potassium carbon-
ate (3.29 g) and hexamethylphosphoric triamide (2.07 g)
was stirred while heating at 70°~80° C. for 4.5 days,
after which it was subjected to filtration to remove
insoluble matters and then concentrated. The residue,
after adding water, was extracted with ethyl acetate and
dried over magnesium sulfate, after which the solvent
was evaporated and the resulting residue was applied on
a silica gel (50 g) column, eluted with chloroform-
methanol (10:1) and recrystallized from ethyl acetate-
hexane to give 2.4 g of 2,3-dimethyl-4-(2,2,3,3-penta-
flnoropropoxy)pyridine-1-oxide as colorless needles
(melting point: 148° ~149° C.).

Using the same procedure as described above, the
compounds (VIII) were produced using the compounds
(VD) as the starting materials.

Compound (VIII

Melting
R2 R3 R4 point (°C.)
CH3 H CH,CF3; 131.0~1315
H CH3 CH,CF; 153~154
H H CH,CF,CF; 79~81
H CH3 CH,CF,CF3 140~ 142
H H CH,CF,CF;H Oily (Note)
H CH; CH;CF>CFyH 143.5~144.5
CH; H CH2CF,CF;H 138~139

(Note) NMR(CDCI1)3: 2.51(3 H,s), 4.392 H,tt,J = 1.5, 12 Hz), 6.00(1 H,tt,J = 4, 53
Hz), 6.68-6.88(2 H,m), 8.14(1 H,d,J = 7 Hz)

REFERENCE EXAMPLE 3

To a solution of 2,3-dimethyl-4-(2,2,3,3-tetrafluoro-
propoxy)pyridine-1-oxide (2.6 g) in acetic anhydride (8
ml), concentrated sulfuric acid (2 drops) was added; and
the solution was stirred at 110° C. for 4 hours and then
concentrated. The resulting residue was dissolved in
methanol (20 ml) and a solution of sodium hydroxide
(1.2 g) in water (5 ml) was added, after which the mix-
ture was stirred at room temperature for 30 minutes.
After concentration, water was added, and the mixture
was extracted with ethyl acetate. The extract was dried
over magnesium sulfate and the solvent was evapo-
rated, after which the resulting residue was applied on a
silica gel (50 g) column, eluted with chloroform-
methanol (10:1) and then recrystallized from isopropyl
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ether to give 1.6 g of 2-hydroxymethyl-3-methyl-4-
(2,2,3,3-tetrafluoropropoxy)pyridine as yellow crystals
(melting points: 67° ~68° C.).
Using the same procedure as described above, the

compounds (X) were produced using the compounds
(VIID).

Compound (X)

Melting
R2 R3 R4 point (°C.)
H H CH,;CF3 Oily (Note 1)
CH; H CH,CF3; 93.5~94.0
H H CH,CF,CF; Oily (Note 2)
CH3 H CH,CF,CF3 Oily (Note 3)
H CHj CH,CF,CF3 87~89
H H CH;CF,CF:H 88~89
H CHj3 CH,CF,CF;H 98~99
CH3 H CH,CF,CF;H 67~68

(Note 1) NMR(CDCly)8: 4.41(2 H,g,J = 7.5 Hz), 4.73(2 H,s), 5.43(1 H,br), 6.75(1
H,ddJ = 2.6 Hz), 6.95(1 H,d,J = 2 Hz), 8.37(1 Hd,J = 6 Hz)

(Note 2) NMR(CDCl3)8: 4.46(2 H,t.J = 12 Hz), 4.71(2 H,s), 5.93(1 Hbr), 6.75(1
H,ddJ = 3.6 Hz), 6.98(1 H,d,J = 3 Hz), 8.36(1 H,d,J = 6 Hz)

(Note 3) NMR(CDCI3)$: 2.07(3 H.s), 4.28(1 H,brs), 4492 H,t,J = 12 Hz), 4.672
H,s), 6.69(1 Hd,J = 5 Hz), 8.34(1 Hd,J = 5 Hz)

REFERENCE EXAMPLE 4

To a solution of 3,5-dimethyl-4-nitropyridine-1-oxide
(2.0 g) in 2,2,3,3,3-pentafluoropropanol (10 g), potas-
sium t-butoxide (2 g) was added gradually at 0° C. over
a period of 15 minutes, after which the solution was
stirred at 60° C. for 18 hours. The resulting reaction
product, after adding chloroform, was subjected to
Celite filtration, after which the filtrate was applied on
a silica gel (80 g) column, was eluted with ethyl acetate-
hexane (1:1) and then with 20% methanol-ethyl acetate
and then recrystallized from ether-hexane to give 2.6 g
of 3.5-dimethyl-4-(2,2,3,3,3-pentafluoropropoxy)pyri-
dine-1-oxide as crystals (melting point: 89°~91° C.).

Using the same procedure as described above the
compounds (XII) were produced using the compounds

(XD).
Compound (XII)
Meiting
R2 R3 R4 point (°C.)
CHj; H CH,CF3 82~94
CHj3 CHj CH,CF3; 138~139

REFERENCE EXAMPLE 5

A mixture of 3,5-dimethyl-4-(2,2,3,3,3-pentafluoro-
propoxy)pyridine-1-oxide (2.5 g) and dimethyl sulfate (1
ml) was heated at 120° C. for 30 minutes and methanol
(12.5 ml) was added, after which a solution of ammo-
nium persulfate (4.3 g) in water (20 mi)-methanol (10
ml) was added dropwise at 80° C. over a period of 30
minutes and the mixture was stirred for 30 minutes.
After concentration, ice was added and the mixture was
neutralized with sodium carbonate, and then was ex-
tracted with chloroform. After drying the extract over
sodium sulfate, the solvent was evaporated to give 2.2 g
of 3,5-dimethyl-2-hydroxymethyl-4-(2,2,3,3,3penta-
fluoropropoxy)pyridine as oil.

NMR(CDCI3)8:2.12(3H,s), 2.25(3H,s),
4.25(2H,t,J =12 Hz), 4.59(3H,s-like), 8.20(1H,br).

Using the same procedure as described above, the

compounds (X) were synthesized from the compounds
(X11). .
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8
Compound (X)
Melting
R2 R3 R* point (°C.)
H CH; CH,CF3 116~119
CHj3 CH3 CH,CF3 62~63

REFERENCE EXAMPLE 6

To a solution of 2-hydroxymethyl-3-methyl-4-
(2,2,3,3,3-pentafluoropropoxy)pyridine (350 mg) in
chloroform (10 ml), thionyl chloride (0.2 ml) was added
and the solution was refluxed under heating for 30 min-
utes, after which it was concentrated. The resulting
residue was dissolved in methanol (5 ml) and added to a
solution of 2-mercaptobenzimidazole (200 mg) and 28%
sodium methoxide (1 mi) in methanol (6 ml), after
which it was refluxed under heating for 30 minutes.
After evaporating the methanol, water was added and
the mixture extracted with ethyl acetate. The resulting
extract, after washing with aqueous sodium hydroxide,
was dried over magnesium sulfate. After evaporating
the solvent, the residue was applied on a silica gel (20 g)
column and eluted with ethyl acetatehexane (2:1) and
then recrystallized from ethyl acetatehexane to give 370
mg of hemihydrate of 2-[[3-methyl-4-(2,2,3,3,3-penta-
fluoropropoxy)-2-pyridyl]methylthio]benzimidazole as
colorless plates (melting point: 145° ~146° C.).

Reactions were carried out between the compounds
(IV) and (V) in the same manner as described above to
produce the compounds (III).

—Compound (IIT)

Melting
R! R2 R} R* point ("C.) |
H H H CH,CF;3 138~139
H CH; H CH;CF; 149~150
H H CH; CHyCF; 168~170
H CH3 CH; CHxCF3 151.5~152.0
H H H CH,CF1CF; 125~126
H H CH3; CH;CF,CF3 151~152
(Note 1) H H H CH,CF,CFH Oily
H CH; H CH;CF,CF;H 134~135
H H CH3 CH;CF,CFH 148~ 149
H CH3 CH; CH;CF:CF; 158~ 160
(Note 2) 5-CF3 CH; H CH,CF3 92~93
5-OCH; CH; H CH:CF; 159 ~160
5-OCH3 H H CHCF; 152~153

(Note 1) NMR(CDCl3)5:4.35 (2 H,s), 4.39(2 H,tt,J = 1.5, 12 Hz), 5.98(1 Htt,J = 4,
52.5 Hz), 6.81(1 H,dd,J = 2, 6 Hz), 695(1 HdJ = 2 Hz), 7.1~7.32 H,m),
7.4~7.7Q2 Hm), 8.50(1 H,d,J = 6 Hz)

(Note 2) § H,O

REFERENCE EXAMPLE 7

To a solution of 2-{[3-methyl-4-(2,2,3,3,3-pentafluoro-
propoxy)-2-pyridylJmethylthio]benzimidazole (2.2 g) in
chloroform (20 ml), a solution of m-chloroperbenzoic
acid (*1.3 g) in chloroform (15 ml) was added dropwise
while ice-cooling over a period of 30 minutes and the
resulting reaction mixture was washed with a saturated
aqueous sodium hydrogen carbonate. After drying over
magnesium sulfate, the solvent was concentrated. The
residue was applied on a silica gel (50 g) column, eluted
with ethyl acetate and then recrystallized from acetone-
isopropyl ether to give 1.78 g of 2-[[3-methyl-4-
(2,2,3,3,3-pentafluoropropoxy)-2-pyridylJmethylsul-
finylJbenzimidazole as pale yellow prisms. Melting
point: 161°~163° C. (decomposition).
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Using the same procedure as described above, the
compounds (II) were produced using the compounds
(111).

Compound (1)
Melting
R1 R? R3 R4 point (°C.)
H H H CH;CF3 176~177
H CH;3 H CH;,;CF3 178 ~ 182(d)
H H CH3 CHyCF3 175~177(d)
H CH, CH;j CHyCF3 177 ~178(d)
H H H CHyCF,CF3 148~ 150(d)
H H CHj3 CH,CF,CF3 145~ 148(d)
H H H CH,CF,CF>H 132133
H CHj3 H CH;CF2CF;H 147 ~148(d)
H H CHj3 CH;CF2CF;H 136~ 139(d)
H CH; CHj3 CH;CF,CF3 157~159
5-CF3 CHj H CH;CF; 161~ 162(d)
5-OCHj3 CH3 H CH,CF3 140.5 ~ 142(d)
5-OCHj3 H H CH,CF; 162~ 163(d)
(Note) (d): Decomposition
EXAMPLE 1

A mixture of 2-[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyl]methylsulfinyl]benzimidazole (1.40 g), metha-
nol (75 ml) and 42% fluoboric acid (1.25 ml) was heated
at 37° C. for 5 minutes and then cooled, after which the
separated crystals were collected by filtration and
washed with methanol to give 4-methyl-3-(2,2,2-tri-
fluoroethoxy)-5H-pyrido[1',2":4,5]{1,2,4]-
thiadiazino[2,3-a]benzimidazol-13-ium  tetrafluorobo-
rate as light yellow plates (1.19 g). Melting point:
167°~170° C. (decomposition).

NMR(CD3CN)8:9.51(1H,d,J=7.5 Hz),
7.74-7.90(1H,m), 7.70(1H,d,J =7.5 Hz),
7.34-7.643H,m), 5.05QH,qJ=7.5 Hz), 4.892H,s),
2.48(3H,s).

EXAMPLE 2

A mixture of 2-[[3-methyl-4-(2,2,3,3-tetrafluoro-
propoxy)-2-pyridylJmethylsulfinyl]benzimidazole (200
mg), methanol (5 ml) and 42% fluoboric acid (0.125 ml)
was warmed at 30° C. for 5 minutes and cooled, after
which the separated crystals were collected by filtration
to give 4-methyl-3-(2,2,3,3-tetrafluoropropoxy)-5H-
pyrido[1',2":4,5][1,2,4]thiadiazino[2,3-a}benzimidazol-
13-ium tetrafluoroborate as light yellow needles. Melt-
ing point: 168° ~170° C. (decomposition).

NMR(CD3CN)8:9.50(1H,d,J =7.5 Hz),
7.84-7.91(1H,m), 7.71(1H,d,J=7.5 Hz),
7.33-7.90(3H,m), 6.37(1H,1t,J =52.5,3.5 Hz),

5.00(2H,t,J =12 Hz), 4.90(2H,s), 2.50(3H.s).
EXAMPLE 3

A mixture of 2-[[3-methyl-4-(2,2,3,3,3-pentafluoro-
propoxy)-2-pyridyl]methylsulfinyllbenzimidazole (209
mg), methanol (5 ml) and 42% fluoboric acid (0.125 ml)
was warmed at 37° C. for 5 minutes and cooled, after
which the resulting precipitate was collected by filtra-
tion to give 4-methyl-3-(2,2,3,3,3-pentafluoro-propoxy)-
5H-pyrido[1',2":4,5][1.2.4]thiadiazino[2,3a)-ben-
zimidazol-13-ium tetrafluoroborate as light yellow
plates (195 mg). Melting point: 170° ~173° C. (decom-
position).

NMR(CD3CN)é: 9.51(1H,d,J=7.5 Hz),
7.76-7.91(1H,m), 7.74(1H,d,J=7.5 Hz),
7.37-7.67(3H,m), 5.14QH,t,J=12 Hz), 4.90Q2H,s),

2.49(3H,s).
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10

EXAMPLE 4

A mixture of 2-[[3-methyl-4-(2,2,2-tetraflucroethox-
y)-2-pyridyl]methylsulfinyl]-5-methoxybenzimidazole
(100 mg), methanol (2.5 ml) and 42% fluoboric acid
(0.063 ml) was warmed at 37° C. for 5 minutes and
cooled, after which the separated crystals were col-
lected by filtration and washed with methanol to give a
mixture 9-methoxy-4-methyl-3-(2,2,2-trifluoroethoxy)-
SH-pyrido[1',2':4,5][1,2,4]thiadiazino[2,3-a]ben-
zimidazol-13-jum tetrafluoroborate and 10-methoxy-4-
methyl-3-(2,2,2-trifluoroethoxy)-5H-
pyrido{1',2":4,5][1,2,4]thiadiazino[2,3-a]benzimidazol-
13-ium tetrafluoroborate (97 mg) as yellow needles.
Melting point: 176° ~182° C. (decompositon).

NMR(CD3;CN)5: 9.44(1H,d,J=7.5 Hz),
6.97-7.73(4H,m), 5.01(2H,q,J=9 Hz), 4.85(2H,s), 3.87
and 3.89 (3H, s and s), 2.47(3H,s).

EXAMPLE 5

A mixture of 2-[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-
pyridyllmethylsulfinyl]benzimidazol (140 mg), metha-
nol (4.9 ml) and concentrated hydrochloric acid (0.1 mi)
was warmed at 37° C. for minutes, after which the re-
sulting precipitate was collected by filtration to give
4-methyl-3-(2,2,2-trifluoroethoxy)-5H-
pyrido[1',2":4,5][1,2,4]thiadiazino[2,3-a]benzimidazol-
13-jum chloride (74 mg). Melting point: 160°~170° C.
(decomposition).

What we claim is:

1. A compound of the formula

N
‘ N
\
S

wherein Rl is hydrogen, methoxy or trifluoromethyl,
RZ2and R3 are the same or different and are each hydro-
gen or methyl, R4is a fluorinated lower alkyl having 2
to 5 carbon atoms and 1 to 11 fluorine atoms and X~ is
a pharmaceutically acceptable anion, respectively.

2. A compound as claimed in claim 1, wherein R!is
hydrogen.

3. A compound as claimed in claim 1, wherein R!is
methoxy.

4. A compound as claimed in claim 1, wherein R2is
methyl.

$. A compound as claimed in claim 1, wherein R3 is
hydrogen.

6. A compound as claimed in claim 1, wherein R4 is
2,2,2-trifluoroethyl.

7. A compound as claimed in claim 1, wherein R# is
2,2,3,3-tetraflnoropropyl.

8. A compound as claimed in claim 1, wherein X~ is
tetrafluoroborate ion.

9. A compound as claimed in claim 1, wherein X~ is
chloride ion. )

10. A compound as claimed in claim 1, wherein the
compound is 4-methyl-3-(2,2,2-trifluoroethoxy)-5H-
pyrido-[1',2":4,5][1,2,4]thiadiazino[2,3-a]benzimidazol-
13-fum tetrafluoroborate.

11. A compound as claimed in claim 1, wherein the
compound is 4-methyl-3-(2,2,3,3-tetrafluoropropoxy)-
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5H-pyrido[1’,2":4,5][1,2,4]thiadiazino[2,3-a ]benzimida-
zol-13-ium tetrafluoroborate.

12. A compound as claimed in claim 1, wherein the
compound is 4-methyl-3-(2,2,3,3,3-pentafluoropropox-
y)-5H-pyrido[1',2":4,5][1,2,4]thiadiazino[2,3-a] benzimi-
dazol-13-ium tetrafluoroborate.

13. A compound as claimed in claim 1, wherein the
compound is 9-methoxy-4-methyl-3-(2,2,2-trifluoroe-

12
thoxy)-5H-pyrido[1’,2":4,5][1,2,4]thiadiazino[2,3-a]ben-
zimidazol-13-jum tetrafluoroborate.

14. A compound as claimed in claim 1, wherein the
compound is 10-methoxy-4-methyl-3-(2,2,2-trifluoroe-

5 thoxy)-5H-pyridof1’,2":4,5][1,2,4]thiadiazino[2,3-a jben-
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zimidazol-13-ium tetrafluoroborate.

15. A compound as claimed in claim 1, wherein the
compound is 4-methyl-3-(2,2,2-trifluoroethoxy)-5H-
pyrido[1,2:4,5][1,2,4]thiadiazino{2,3-a]benzimidazol-
13-ium chloride.




